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1. 

SPARK PLUG 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a spark plug, comprising a longi 

tudinal bore formed in a housing for receiving an insulator, 
with the housing having a first bore for receiving a pressure 
measuring device. 

2. The Prior Art 
A spark plug with a continuous longitudinal bore arranged 

off-center in the housing for receiving an insulator is known 
from AT 407.577 B. The spark plug comprises housing 
regions of different wall thicknesses, with a pressure measur 
ing device being arranged in a region of larger wall thickness. 
The bore for receiving the pressure measuring device is 
arranged in an inclined manner with respect to the longitudi 
nal bore. 
A spark plug for internal combustion engines is known 

from AT 002.228 U1 which comprises an optical sensor inte 
grated in the sparkplug with several light guides opening into 
the combustion chamber. The light guides are arranged con 
centrically around the axis of the middle electrode. A group 
each of bores extending parallel to the axis of the spark plug 
open into a collecting bore arranged as a pocket hole. The 
optical connection is made via light guide cables and the light 
guides opening into the combustion chamber via the collect 
ing bore and the bores. 
AT 003.845 U1 describes an optoelectronic measuring 

device for detecting combustion processes in the combustion 
chamber of an internal combustion engine in operation, with 
the optical sensors being arranged in a component which is 
essentially cylindrical and opens into the combustion cham 
ber and the sensor ends are substantially arranged radially on 
the jacket of the component. The component can be arranged 
as a spark plug for example. 
A spark plug with a force-measuring element for measur 

ing the pressure applied to the spark plug is further known 
from AT 402.116B, with the insulating body of the sparkplug 
resting on the spark plug housing by interposing the force 
measuring element when pressure is applied in the axial 
direction. 
Known spark plugs are thus combined either with a pres 

Sure sensor or an optical sensor. It was not known or even 
regarded as feasible to house and produce both an optical 
sensor as well as a pressure sensor in a spark plug. 
A parallel optical measurement and pressure measurement 

is inevitable in order to enable the monitoring of combustion 
processes in real time. As a result of the compact arrangement 
of the charge-changing valves, the injection devices and the 
spark plugs, it is increasingly difficult to arrange additional 
bores in the cylinder head for the optical monitoring of the 
combustion chamber and/or the pressure monitoring of the 
combustion chamber. That is why it is desirable to keep the 
number of measuring bores as low as possible. One possibil 
ity of avoiding these additional bores is to adapt an additional 
measuring function in the spark plug. 

It would be desirable to perform pressure measurement and 
light measurement at the same point in order to offer a high 
amount of significance in the evaluation of combustion pro 
CCSSCS. 

It is the object of the invention to further develop a spark 
plug of the kind mentioned above in Such a way that connec 
tion dimensions of a conventional sparkplug are achieved and 
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2 
optical measurements and piezoelectric pressure measure 
ments can be performed in parallel. 

SUMMARY OF THE INVENTION 

This is achieved in accordance with the invention in that a 
second bore is arranged in the housing for receiving a light 
guide which opens into the combustion chamber, with pref 
erably the axis of the second bore being arranged in a skewed 
manner relative to the axis of the first bore, preferably skewed 
relative to the spark plug axis. 
As a result of the skewed arrangement of first and second 

bore, an excessive reduction of the wall thickness is avoided, 
so that the thermal and mechanical tensions in the housing 
will not exceed a permissible value. 

It is especially advantageous when the first bore encloses 
with the spark plug axis an angle of approximately 0° to 15°. 
preferably 3° to 7, with preferably the axis of the first span 
ning a plane with the axis of the longitudinal bore. When seen 
in a plan view of the sparkplug axis, the second bore encloses 
an angle of s25° with the plane, preferably 0° to 22°. It is 
preferably provided that the axis of the second bore encloses 
an angle of s 10°, preferably s5°, with a straight line pro 
jected by the sparkplug axis. The inclined arrangement of the 
first and second bore comes with the advantage that the upper 
part of the spark plug provides Sufficient space for the optical 
and electric connections. 
The longitudinal bore can extend parallel to the spark plug 

axis and can be spaced from the cylinder axis. As a result, 
housing regions are formed with different wall thicknesses. It 
is advantageously provided that the first bore and/or the sec 
ond bore is/are arranged in a region of the housing which has 
the largest wall thickness with respect to the longitudinal 
bore. 
The invention is explained below in greater detail by ref 

erence to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the spark plug in accordance with the inven 
tion in a longitudinal sectional view: 

FIG.2 shows the sparkplug in a front view on the electrode 
side; 

FIG. 3 shows a housing of a spark plug in a side view; 
FIG. 4 shows the housing in top view, and 
FIG. 5 shows the housing in a sectional view along the line 

V-V in FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows a sparkplug 1 with a continuous longitudinal 
bore 3 which is arranged off-center in the housing 2. As a 
result of the off-center arrangement of the longitudinal bore 3, 
housing regions of different wall thickness are obtained, with 
the region of the larger wall thickness being designated with 
reference numeral 4 and the one with the lower wall thickness 
being designated with reference numeral 5. The insulator 9 of 
the spark plug 1 is arranged in several parts and has an upper 
insulator part 6 with a high-voltage connection 8 and a bottom 
insulator part 7 which faces the combustion chamber. The 
axis 3' of the longitudinal bore 3 is spaced from the axis 1' of 
spark plug 1 and in this embodiment is parallel to the same. 
Axis 3' of the longitudinal bore 3 can also be arranged 
inclined to the spark plug axis 1", so that the spark plug tip or 
its electrode 18 can approach the spark plug axis 1'. 
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Axis 6' of the upper insulator part 6 on the other hand 
coincides with the spark plug axis 1'. So that the upper insu 
lator part 6 or at least the portion of the upper insulator part 6 
which is used for connecting the spark-plug connector or the 
spark coil can be radially symmetrical and in its dimensions 
Substantially the same as in a conventional spark plug. As a 
result, ease of use is ensured without any additional auxiliary 
means or adapter parts. 

In the region 4 of larger wall thickness of the housing 2, a 
lateral first bore 10 for receiving a pressure measuring device 
11 is provided adjacent to the longitudinal bore 3 for receiv 
ing the bottom insulator part 7, which first bore 10 can be 
inclined at an angle C. of up to 15° relative to the spark plug 
axis 1'. Angles C. of approximately 3° to 7 are advanta 
geously used because the available space in housing 2 can be 
utilized optimally through a slight inclination and the mount 
ing of the pressure measuring device 11 is facilitated. For 
example, after the removal of cap 19 with which the upper 
insulator part 6 is fastened to the housing 2 via a screwed 
connection for example, the first bore 10 can be made acces 
sible. The bottom insulator part 7 is tightly held in housing 2 
by the insulator screw 20. 

In the illustrated embodiment, the pressure measuring 
device 11 comprises a pressure measuring element 13 which 
is arranged in a recess 12 of housing 2 of spark plug 1 on the 
side of the combustion chamber. Recess 12 is in direct con 
nection with the combustion chamber of the internal combus 
tion engine. The signal conduction 14 is guided in the first 
bore 10 and connects the pressure measuring elements 13 
with a connection 15 for the measuring cable 16. 

The pressure measuring element 13 has a piezoelectric 
element which is pressurized by a sensor membrane 17, with 
the central axis 17 of the sensor membrane 17 standing sub 
stantially normal to the axis 10' of the first bore in the illus 
trated embodiment. It is understood that it is also possible 
within the scope of the invention to provide different orien 
tations of the sensor membrane, which especially also 
includes a membrane that faces directly below to the com 
bustion chamber. 

In the region 4 of the largest wall thickness of housing 2, a 
second bore 21 for receiving a light-conducting element is 
arranged adjacent to the first bore 10. The second bore 21 
opens close to electrode 18 into the combustion chamber. 

Axis 10' of first bore 10 opens with axis 3' of the longitu 
dinal bore 3 a plane e, with preferably the cylinder axis 1" 
extending in the plane E. Axis 21' of the second bore 21 is 
arranged in a skewed manner relative to the axis 10' of the first 
bore 10 and relative to the sparkplug axis 1' and relative to the 
axis 3' of the longitudinal bore 3 and intersects the plane e at 
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4 
a point 2 which in the illustrated embodiment, when seen in a 
plan view of housing 2 as shown in FIG.4, lies outside of the 
profile 22 of spark plug 1. Axis 21' of the second bore 21 has 
an angle? of s25°, preferably 0° to 22° relative to the plane 
e. With a straight line 1" as projected from the sparkplug axis 
1", the axis 21' of second bore 21 encloses an angley of s 10°. 
preferably s5°. 

Through the described arrangement of the first and second 
bore 10, 21 and the longitudinal bore 3, production-related, 
mechanical and thermal problems can be substantially 
avoided, with the spark plug 1, with which optical and pres 
Sure measurements can be performed simultaneously in the 
combustion chamber, corresponding with respect to its size to 
a standard spark plug. 
The invention claimed is: 
1. A spark plug, comprising a longitudinal bore formed in 

a housing for receiving an insulator, with the housing having 
a first bore containing a pressure measuring device, wherein a 
second bore is arranged in the housing containing a light 
guide which opens into a combustion chamber, wherein an 
axis of the second bore is arranged in a skewed manner 
relative to an axis of the first bore and relative to a spark plug 
axis, wherein the axis of the first bore spans a plane with the 
axis of the longitudinal bore and, when seen in a plan view of 
the spark plug axis, the axis of the second bore encloses an 
angle of s25° with the plane, and wherein the axis of the first 
bore encloses with the spark plug axis an angle of 0° to 15°. 

2. The spark plug according to claim a 1, wherein the axis 
of the first bore encloses with the spark plug axis an angle of 
3o to 7o. 

3. The sparkplug according to claim 1, wherein, when seen 
in a plan view of the spark plug axis, the axis of the second 
bore encloses an angle of 0° to 22° with the plane. 

4. The spark plug according to claim 1, wherein a longitu 
dinal bore is arranged parallel to the spark plug axis, with the 
axis of the longitudinal bore being spaced from the sparkplug 
aX1S. 

5. The spark plug according to claim 1, wherein the first 
bore and/or the second bore is/are arranged in a region of the 
housing which has a largest wall thickness with respect to the 
longitudinal bore. 

6. The spark plug according to claim 1, wherein the axis of 
the second bore encloses an angle of s 10° with a straight line 
projected from the spark plug axis. 

7. The spark plug according to claim 6, wherein the axis of 
the second bore encloses an angle of s5° with a straight line 
projected from the spark plug axis. 

k k k k k 


